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26S10 
KD 



F30 



26S10 
XO 



F29 



26S10 
XO 



F28 



I ?6S10 
XD 



F27 



26.S10 
XA 



F26 



I 20S10 
XA 



F25 



I 26Sin 
XA 





F24 




26810 
XA 

X 


■ F23 




26S10 
XA 

X 




F22 




26S10 
XA 

X 




F21 


26S10 
XD 

1 X 






F20 







2.6S10 
XD 

> 




E30 




20S10 
XO 

X 






E29 




26S10 
XD 

X 






E28 




26SiO 
XD 

X 






E27 






20S10 
XA 

X 






E2e 


26S10 
XA 

X 




E25 




93548 
XAPAR 

X 




■ E24 




1 93548 
XAPAR 

1 X 




E^a 






74LS244 
URXA 

X 




E22 




1 


74LS244 
UBXA 

X 




- £21 






74LS244 
JBXA 

X 





E20 





74LS244 
XBD 

X 






030 




74LS244 
XBO 

X 






029 




74LS244 

xno 

X 






028 


74LS244 
XBD 

X 




027 






29701 
RbtIF 

X 






026 






29701 
RBUF 

X 






025 


29701 
RUUF 

X 




D24 






29701 
RBUF 

X 




023 






74LS244 
RBUF 

X 




D2Z 






74LS244 
RBUF 

X 




02 1 






74S86 
REOERR 

xxxx 





O20 





93548 
BUSPAR , 

X 






C30 




93548 
BUSPAR 

X 






C29 




93548 
BUSPAR 

X 






028 




29701 
WBUF 

X 






C27 




Z9701 
WBUF 

X 




C26 


29701 
WUUF 

x 




C25 




29701 
WBUF 

X 




C24 






7415244 1 
KBUF 


CZ3 




74LS244 
RBUF 

X 




~ C22 






74LS244 
BUSSEL 

X 




C21 






74L5244 
BUSSEL 

X 






C26 





8304 
LMDATA 



B30 



8304 
LMDATA 



B29 



8304 
l.MOATA 



828 



8304 
LMDATA 



B27 



74LS244 
BUSSEL 



B26 



74LS244 
BUSSEL 



B25 



I 74LS244 
BUSSEL 



624 



I 7415244 
BUSSEL 



B23 



8304 
DUGOUT 



8304 
DBGUUr 



B21 



74500 
DATCTL 



B20 





SIP180/3 
LMUATA 






A30 




SIP180/3 
LMOAIA 

X 






A2g 




SrP180/3 
LMDATA 

X 






A2e 




74LS240 
LMAOR 

X 






A27 




74L5240 
LMAOR 

X 




" A26 




74LS240 
LMAOR 

X 




A2S 






74LS240 
LMAOR 

X 


" A24 




74LS240 
LMAOR 

X 




A23 






SIP180/3 
DBG IN 

X 




AZ2 






8304 
DIA6 

X 




A21 






8304 
DIAG 

X 
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UM8838 
UBO 

X 






F19 




l)M8838 
UBD 

X 






F18 




1 DM8838 
UUD 

X 






F17 




DM8838 
UBD 

X 




F16 




DH8838 
UPRIOR 

X 




F16 




74S38 
UPRIOR 

XXOO 




F14 






74S38 
UPRIOR 

XXXX 


" F13 




DM8838 
UbA 

X 




■ F12 






DMS838 
UBA 

X 




FU 






DMQ838 
UBA 

X 




FIO 






DMa838 
UBA 

X 





F09 





74LS244 
UBD 

X 






E19 




74LS244 
UBD 

1 X 






E18 




74I.S244 
UBMAP 

X 




E17 






74I.S244 
UBMAP 

X 




El6 




29701 
UllMAP 

X 




E15 




29701 
UBMAP 

X 




E14 




29701 
UBMAP 

X 




" E13 




29701 
U3MAP 

X 


' £12 




74S258 
UBMAP 

X 




" Ell 






74S258 
UOMAP 

X 




■ ElO 






74S08 
REQLM 

xxoo 





74LS244 
6USSEL 



D19 



741.S240 
UBINTC 



018 



74LS374 
UOINTC 



25LS2519 
UOINTC 



016 



74LS74 
UBINTC 



DTT 



74LS74 
UBINTC 



014 



741.S74 
UBINTC 



013 



TT4S133 
REQU 



012 



74S04 
UBA 

xxxxxx 



74S174 
UPKIOR 



E09 



74S472 
UPRIOR 



009 





74LS244 
BUSSEL 

X 






C19 




74S51 
DATCTL 

XX 






CIS 




74S51 
DATCTL 

XX 






C17 




74LS244 
REOERR 

X 




C16 




74S64 
DATCTL 

X 




C16 




74S61 
DATCTL 

XX 






014 






74S10 
RQSVNC 

XXX 




" C13 




74S260 
RQSYNC 

XX 


" C12 


1 


74S64 
REQLM 

X 




" Cll 






74S64 
REQIM 

X 




€10 






TDIOO 
REQLM 

X 





C09 





74S04 
DATCTL 

XXXXXX 






BIO 




74S32 
DATCTL 

XXXX 






B18 




74SQ2 
DATCTL 

xxxx 




817 




74S08 
REQTIM 

xxxx 




616 




8304 
REQERR 

x 




B15 




74S74 
ROSYNC 

XX 






814 




74S04 
XA 

xxxxxx 




■ 813 




74S02 
UIIGUUr 

xxxx 




■ 812 






74S51 
REQLM 

XX 




■ 811 






74S74 
REQUB 

XX 




■ BIO 






T0250 
REQUB 

X 







74LS374 
DBGIN 

X 






AlO 




74LS374 
DBGIN 

X 






A18 




74S241 
DBGOUT 

X 




A17 






26LS2619 
DBGIN 

X 




A16 




74S139 
DBGIN 

xo 




A15 




74S10 
DBGIN 

XXX 


A14 




74S04 
DBGIN 

xxxxxx 




A13 




74S08 
DBGOUr 

xxxx 




A12 




74S00 
DIAG 

xxxx 




■ All 






MTDIOO 
DBGOUT 

xoo 




AlO 






74S32 
DBGIN 

xxxx 



A09 
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DM8838 
UBA 

X 






F08 




DM8838 
UliMASI 

X 


1 


F07 




DM8838 
UPRIOR 

X 




FOB 




74S133 
UBCYC 

X 




F05 




rD250 
UBCYC 




F04 




74S00 
REQU 

xxxx 




- 


F03 




74S02 
RtQU 

xxxx 




F02 






TDIOO 

ntou 

X 





FOl 





74S133 
UnCYC 

X 






Eoe 




745139 
UBCYC 

XX 






E07 




745260 
UBCYC 

XX 




E06 




74S04 
UBINTC 

xxxxxx 




EOS 




74532 
UniNTC 

xxxx 




" E04 




745138 
UBCYC 

X 




E03 






74508 
UBINTC 

xxxx 




E02 




1 


74500 
UllMAS 1 

xxxx 





EOl 





25LS2519 
UPRIOR 

X 






008 




25LS2519 
UPRIOR 

X 




007 




74510 
UBMAST 

XXX 




006 






74500 
UBINTC 

xxxx 




005 




74574 
UOMAST 

XX 


004 




74LS74 
REQU 

XX 






003 






74L574 
UDHASI 

XX 




D02 






HTDIOO 
UUMA5 I 

XXX 





001 





74504 
REQLM 

XXXXXX 






COB 




MTOIOO 
REQU 

XXX 






C07 




74551 
REQUB 

XX 




C06 




74S20 
REQU 

xo 




C05 




74511 
ODGIN 

XXX 




■ C04 




741527 
UPRIOR 

XXX 




C03 






74IS74 
UBMAST 

XX 




C02 






74LS163 
UPRIOR 

X 





COl 





74574 
UBCYC 

XX 






BOS 




74S04 
CLM 

XXXXXX 


B07 




TDIOO 
RQSYMC 

X 




806 . 




74Sn 
RQSYNC 

XXX 




BOS 




745241 
OBGOUT 

X 




804 




74504 
REQUM 

XXXXXX 




003 




74 276 
RFQERR 

X 






002 






74L5273 
RI.QT1M 

X 





745175 
RQSYNC 

X 




A08 


74S260 
RQSYNC 

XX 




A07 


74S175 
RQSYNC 

X 




A06 


74S02 
RQSYNC 

xxxx 




A06 


74500 
RhQU 

xxxx 




A04 


74LS112 
REQERR 

ox 




A03 




745288 
REQIIM 

X 




A02 




741.5124 
REQIIM 

xo 





AOl 
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LISPM Bus Interface 

...*... EUQj CONNECTIONS 



CADRl :BUSIN1 UML 25-MAR-Bl 0823 
Flags: (# Output, 8 Terminator, DedicatcU ground, ++++ Dedicated power) 



••••«•• 



lAl -XBUS35 
A2 +5 . 0V++++++++++++++++++ 



lAl -XBUS5 
A2 +5 . 0V+++++++++++4-++++.* 



/y Al 
A2 



UB NPG IN 

+5 . 0V++++++++++++++++++ 



» Al 
A2 



+ 5 . OV+++++++++++++++-f++ 



Bl -XBUS34 
B2 -5.0V 



61 -XBUS4 
B2 -5.0V 



#181 
JB2 



UB NPG OUT 
-5.0V 



jflBl 
82 



-6.0V 



I CI -XBUS33 
C2 GND 



ICl -XBUS3 
C2 GND 



*IC1 
1 02 



-XBUS RO 
GND 



Jl'ICl 
|C2 



ini -XBUS32 
D2 -XBUS31 



101 -XBUS2 
if 02 -XBUSl 



#101 
H' 02 



-XBUS ACK 
-UUD15 H 



^flDl 
* D2 



-UB BR7 N 



I El -xnus3o 

E2 -XBUS29 



(flEl -XBUSO 
# E2 -XBUS PAR 



iflEl 



-XBUS WR 
-UB014 H 



jflEl 
lf|E2 



-UB BR6 H 



IFl GND 
F2 -XBUS28 



IFl GND 
* F2 -XADDR PAR 



Fl 
# F2 



GND 
-UD013 H 



# F2 



GND 

-UB BR5. H 



IHl -XBUS27 
H2 -XDUS26 



01 -xnus26 

J 2 -XUUSZ4 



H HI -XAODRZl 
K H2 -XADDR20 



/yiiti 

#|H2 



-UUOll H 
-UBD12 H 



H HI 
» H2 



-UB BR4 H 



IKl -XBUS23 
K2 -XBUSZ2 



# J1 -XADDRIO 

* 02 -XADDR18 



#101 
#|02 



-XBUS IGNPAR 
-UBDIO H 



#101 
#02 



LI -XBUSZl 
L2 -XBUS20 



#|K1 
# K2 



-XADDR17 
-XADDR16 



#|K1 
# K2 



-XBUS INIT 
-UBD9 H 



#|K1 
#|K2 



UB BG7 IN 



iCILl -XADDR15 
# L2 -XADDR14 



#|L1 
# L? 



-XBUS EXTRQ 
-UHD8 H 



#|L1 
# L2 



-UB INIT H 
UB BG7 IN 



IMl -XBUS19 
M2 -XBUS 18 



#|M1 
# M2 



-XADDR13 
■XADDR12 



#|H1 
# M2 



-XBUS BUSY 
-UBD7 H 



#|M1 
# H2 



UB BG6 IN 



INI GND 
N2 -XBUS17 



INI GND 
# N2 -XADORll 



INI 
# N2 



GND 
-UHD4 H 



INI 
#|n2 



GND 

UB 8G6 IN 



IPl -XBUS16 
P2 -XBUS16 



(flHl -XADORIO 
# P2 -XADDR9 



#ll'l 
# P2 



-XBUS SYNC 
-UBD5 H 



#|P1 
# P2 



+12. OV 
UB BGS IN 



IRI -XBUS14 
R2 -XUUS13 



ISl -XBUS12 
S2 -XBUSll 



#|R] -XADDR8 
#|R2 -XADDRT 



#|R1 
#|R2 



■LM BOOT II 
-UBDl H 



+12. OV 
UB RG5 IN 



#1S1 -XADDH6 
If S2 -XAD0R5 



n SI 

# S2 



-XBUS INTR 
-UBOO H 



#IS1 
# SZ 



+12. OV 
UB B64 IN 



Tl GND Tl GND .- - 

^7 -XBUSIO # 12 -XADDR4 


Tl GND ITt GND 

T2 -UB03 H #|T2 UB BG4 IN # 


Ut -XBUS9 « Ul -XADDR3 ■ # Ul -XBUS POWER RESET M # 
UZ -XUUS8 # U2 -XAODRZ # UZ -UUDZ H U 


Ul 
U2 


VI -XBUS7 If VI -XADDRl #|V1 -XIIUS EXTGRAHI OUT # 
V2 -XBUSe H V2 -XADORO #|V2 -UBU6 H » 


VI 
V2 








1 
















1 
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LISPM Bus Interface 

....... togf CONNECTIONS 



-E- 



CADRlinUSINT UML 
Flags; (# Output. 6 Term 



26-MAR 
inator, - 



-81 0823 

Dedicated ground, ++••■* Dedicated power) 



*•••*•• 



-JOl- 



-002- 



+5 . 0V++++++++++++++++++ 



+6 . 0V++++++++++++++++++ 



CLKC 
-MEMItQ H 



* 01 
9 02 



Bl 81 03 -l.M ACK H iC 03 
B2 -6.0V 82 -5.0V 04 LMX GRANT * 04 


ICl -UB ADR12 H « 
|C2 GND 


CI 


05 LMUB GRANT #106 ■ 1 

06 XBUS REQUEST #|06 | 




01 -UB ADR17 H * Dl -UB BBSY H #107 LMUB MASTER #107 1 
D2 -UB ADR16 H' D2 |08 CI OUT *|08 | 


lEl -Un MSYN H If El 109 XWR # 09 
|E2 -UB ADR16 H # E2 | 10 -EREE H #10 


IFl -UB ADR2 H # 
|F2 -UB CI H # 


Fl GND H NXM TIMEOUT #111 1 
F2 12 -ANY PAR ERROR H #|l2 | 


HI -UB ADRl H # 
H2 -UB ADRO H # 


HI 13 ANY GRANT DLYD # 13 
H2 14 MSYN IN # 14 


Jl -UB SSYH H # 
J2 -UB CO H 


Jl -UB NPR H #115 MSYN OUT 15 
J2 |l6 SSYN IN # 16 


Kl -un AbR14 H # 
K2 -UB ADR13 U 


Kl 


17 SSYN our # 

18 UB REG CYC TO # 


17 

18 1 


LI -UB ADRll H # Ll 119 UBXRQ *|19 1 
L2 L2 120 UBX 6RANT #|20 | 


Ml HI -UB INTR H 
M2 M2 


21 -OFilUG IN REQ H 8121 

22 DEBUG ACK., #|22 | 


Ni GND ■ ■ Ni GND 123 DDUB MASTER # 
H2 -UB A0R8 H # N2 l24 NC # 


23 1 

24 1 


\V\ -UB AORIO H #|»'l 
|l'2 -UB ADR7 N #|P2 


25 NC #126 1 




CO - - 1 



-UB ADR9 H 



#|R1 
|R2 



I Si 
S2 



"MS^ 



-un ADRO H 
-UU AUK4 H 



GND 

-UB SACK H 



131 
#32 



#|U1 
# U2 



133 
34 



-UB A0f)5 H 
-UU ADR3 H 



VI 
V2 



LOCAL ENABLE 



35 
S 36 



137 
38 



130 
40 



(47 

Us 



149 
50 



37 
38 



39 
40 



49 
50 
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LISPM Bus 



Interface 
EDGE CONNECTIONS 



-J03- 



CADRl.-BUSINr UML 25-MAR-81 0823 
Flags: (# Output, 8 ferminator, DoiMcated grcund. 



-J04- 



-J05- 



++++ Dedicated power) 
-J06- 



101 
02 



01 URDO 

02 DBOl 



IKIOI 
il'|02 



DBDO 
0001 



03 
04 


03 
04 


03 UBD2 

04 0BD3 






If 03 
04 


DB02 
DBD3 






# 
# 


|U5 
|06 


lOS 
|06 


05 DB04 
OC DBD5 






#105 

ifloe 


DBD4 
OBDS 






'I 
■CI 


107 
|08 


107 
|08 


107 0B06 
|08 DBD7 






*I07 
#|08 


DBD6 
DBD7 






# 
# 


00 
10 


109 

|io 


09 DBD8 

10 0BD9 






#109 

/ylio 


DBD8 
DBDO 






# 

# 


11 
12 


111 

|l2 


11 DBDIO 
|12 UBOn 






#111 

#|l2 


ontiio 

DBDll 








# 


113 
|14 


13 
14 


13 DBD12 

14 0UD13 






#113 
#jl4 


DBD12 
0BU13 






# 



lis 

|16 


115 

lie 


15 l)BD14 

16 DBD19 






# 

# 


15 
16 


UBDU 
1)8015 










17 
18 


17 
18 


17 DEBUG 

18 DEBUG 


IN 
IN 


AO 
Al 


9 17 
S 18 


DEBUG 
DEBUG 


OUT 
OUT 


AO 
Al 







110 
|20 


19 
20 


19 OEBUG 

20 -DEBUG 


IN WR 
IN REQ H 


8 19 
S 20 


UtitUG 
-DEBUC 


OUT WR 
OUT REQ N 






21 


U :::::-—-——- 


21 DEBUG 

22 NC 


IN 


ACK 


# 


?? 


DEBUG 
NC 


OUT 


ACK 


8 




#!£<: 





123 


23 


23 NC 

24 NC 






#123 
#124 


NC 
NC 






0\ 






f] 


25 


11 ::::::::::::::::::::::: 


26 NC 






# 


25 
26 


NC 






#1 


£0 - " ~ itu 
















1 




Z/ 


?7 


... 






77 
28 































29 


29 


29 


... 




----- 


29 
30 


























31 


31 - 


31 


31 
32 


























33 


33 


33 


... 






33 
34 
































135 

3C -......__. ..... 


35 ■ 


36 










35 
36 
















36 










37 


37 

38 - 


37 — — — 


37 
38 
























39 


39 


39 

40 


::; 




39 

|40 




-"- 



















1 


1 


41 


--- 






41 
42 
































1 


43 


— 








43 
44 









1 



















' 






45 


— 







45 
46 




.... 















1 










1 




47 


4) 
48 


























1 


49 


... 







49 
SO 































AI: CADRl; BUS INT UML 



3/25/'Bl 08:22:36 



Page 10 
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Flags: (# Output, 6 Terminator. ---- Dedicated ground, +•»•++ Dedicated power) ••••••• 

-JOa- -J09- -Jio- 
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LISPM Bus Interface CADRl ;OUSINT UML 25-MAR-81 0823 

"••*•** EDGE CONNECTIONS Flags: (* Output, 8 lorminator, Dedicated ground, ++♦■+ Dedicated power) 

-Jll- -J12- 



01 MEM31 ■ It 

02 MEM30 H 


01 MEMll * 

02 MEMIO # 


103 MfcH2g H 
|04 MEM28 It 


03 MEM9 It 

04 MEH8 # 


05 MEM27 #105 MEM7 » 

06 MEM26 #|06 MEM6 « 




107 MEM25 #107 MEMS # 
|08 MEM24 *(08 MEM4 H 


109 MEM23 If 09 MbM3 « 
|10 MbH22 H 10 MEM2 # 


11 MEM21 # U MEMl # 

12 MEM20 H 12 MEMO # 


13 MEM19 #113 HEMPAR TO LM » 

14 MEM18 *|l4 -ADRPAR H 


15 MEM17 n 

16 MEM16 H 


15 -ADR21 H 

16 -ADR20 H 




117 MEM16 * 17 -ADR19 H 

118 MEM14 » 18 -ADR18 H 




119 HEM13 *|ib -ADR17 H 
|20 MEM12 4^120 -ADR16 H 




21 121 








123 123 






26 |25 






27 


27 — - 










129 iZ9 








31 


31 










33 

34 


33 — ". 








35 — 


35 








37 37 








3tt 


39 - 








1 














1 













BUS 0- 
BUS 1- 
BUS 2- 
BUS 3- 
KB 4- 
BUS 5- 
BUS 6- 
BUS 7- 
BUS 8- 
BUS 9- 
8US 10- 
BUS 11- 



12 IN 

p/wiry 

93S43 



PE 10 
PO 9 



-MC 

-BUS O-.ll PAR ODO 



BUS 12- 
BUS 13- 
Blfi 14- 
BUS 15- 
BUS 16- 
BUS 17- 
BUS 18- 
BUS 19- 
nJS 70- 
BUS 21- 
BUS 22- 
6US 23- 



1? IN 

PWITY 

93S4a 



PE 10 
PO 9; 



BUS 24 — 
BUS 25 — 
BUS 26- 
BIS 27 — 
BUS 28 — 
BUS 29- 
BUS 30 — 
BUS 31 — 
BUS 0-11 PAR ODD il4 



BUS 12-23 PAR 



GND- 
GND- 



-BUS 12-23 PAH OOO 



12 IN 

PARITY 

93S48 



PE 10 
PO 9 



-BUS PAH EVEN 
-BUS PAR ODO 



C30 



C29 



C28 



CBUS 



BUS PARITY 



10-DEC-1980 10:04 



AI:CADR1; BUSPAR 



7415744 
rS BUS DVF 




MBUF15- 
UBUF14- 
WBUFia- 

UB32^BUS L- 



Hl 9 

13 7 

15 5 

117 3 



19 -BENB 



-BUS15 
-BUS14 

-eusi3 

-BUSIZ 



-BUS14 
-BUS13 
-BUS12 



74I_SZ44 
IS BUS OVt 



UDIIS- 
0DI14- 
UDMS- 
UDn2- 



GNO- 
GHO- 
GNO- 
GND- 



-BUS31 
-BUS3Q 
-BUS29 
-BUS28 



-MJS31 
-BUS30 
-BUS29 
-BUSZS 



741SZ44 

IS BUS aw 




WIUFll- 
N6UF10- 
UBUF9- 
umjFS- 



111 

[13 7 

tl5. 5 

|!7 3 



19 'KNB 



-BUSH 
-BUSIO 
-BUS9 
-BUSS 



UDI7- 
U)I6- 
UDI5- 
U0I4- 



-BUSll 
-BUSIO 
-8US9 
-BUSS 



74LS244 

IS BUS ma 



UDIll- 

UDIIO- 

UDI9- 

UDI8- 




19 -BEW 



-BUS27 
-BUS26 
-BUS25 
-BUS24 



-BUS27 
-B1B26 
-BU52S 
-BUSZ4 



IJDI7- 
UDI6- 
UJIS- 
U)I4- 



GM)- 
GND- 
GMD- 
GMO- 



74I.S244 
IS BUS DVfl 




741S244 
IS BUS DVH 



-BUS7 
-BUS6 
-BI1S5 
-BUS4 



UDI3- 
U)I2- 
UD11- 
UDIO- 



-BUS7 
-BUS6 
-BUSS 
-BUS4 



Mtt*3- 
WBUF2- 
WBUFl- 
WBUFO- 



19 -BfNB 



-BUS3 
-BUS? 
-BUSl 
-BUSO 



-BUS3 
-BUS2 
-BUSl 
-BUSO 



B23 



741S244 

IS BUS ovnl 



74ISZ44 
IS BUS DVF 



-BUS23 
-BUS22 
-BUS21 
-BUS20 



UDI3- 
UDI2- 

lon- 

UDIO- 



-BUS23 
-BUS22 
-BUS21 
-BUS20 



GND- 
GMO- 
GND- 
GND- 



19 -BENB 



-BUS19 
-BUS18 
-BUS17 
-niS16 



-BtB19 
-BUS18 
-BUS17 
-BUS16 



C20 



CBUS 



BUS FROM UNIBUS 



10-DEC-1980 10:05 



AI:CADR1;BUSSEL 



vcc vcc vcc vcc 


VCC VCC 


1 22UF . 1 Z2UF 1 2ZVf | 
1 15V _L 15V JL 15V _L 


22UF 1 22UF 1 
15V J_ 15V _L 


~II C3081 ^ COMl ^ F3081 J_ 


FZ381 J_ F1581 JI 



22UF 
15V 



F07«l 



CEUS 



BYPASS CAPACITORS 



10-DEe-1930 10:06 



AI:CADR1;CAPS 



<inz3> 

<JIEI>- 

< jm >- 



<inz7>- 



CTFv> 



:n-^?> - 



<nizQ> 



<IIEII>- 



<TFi8 >- 
<n333>- 



-WM31 
-»H30 



-MfH28 
-MfH?7 

-HEM?5 



-HEM?4 



-••M?0 



-WM18 
-HFM17 



<JTFT) - 

<nz3>- 

<niEs>- 
<nE5>- 
<nE2>- 

<nE2>- 



<iiEIi>- 

<J\?.'\3> - 

<nEs>- 

<Q23I>- 

- 01?-16V 

<iig-i7> - 

<nz3s>- 



<DI3i3>- 



-HtHVl 
-MEM10 



-HEH5 

-MflM 

-HFH3 

FMZ 



-HFHl 
-HEW 
-MEMPAR TO W 



-ADRPAR L 
-ADR21 I 
-ADR20 L 
-ADR19 L 
-ftDRlB L 
-ADR17 t 
-ADR16 L 



<M3>- 

<!tEES>- 
<i!iEa>- 

OC'J- io> - 



<M33>- 



<](J9-14> - 



<SS31>- 



<ffiEIs>- 
<;& FT?> - 



-A0R15 L 
-A!)H14 L 
-AfWia L 
-A0R12 L 
-ADRll L 
-ADR JO I 
-AnR9 L 
-A0«8 L 
-ADR7 L 
-An«6 L 
-ADR5 L 
-A0R4 L 
-ADH3 L 
-AOa? L 
-ADfll L 
-AORO L 
-MEMRQ L 
-IM ACIC L 
-LOAJK) L 
-IM IGNPAR L 



SPYO- 
SPYl- 
SPY2- 
SPY3- 
SPY4- 
SPY5- 
SPY6- 
SPY7- 
SPY8- 
SPY9 - 
SPYIO- 
SPYll- 
' SPY12 - 
SPYia- 
SPY14- 
SPY15- 
U4 GRANT L- 
WRCYC- 
IM INT- 



■ <mTT> 



-<IiIZl3> 

-<3IE1> 

M3 



-<3EE1> 
-<22E2> 



MEMPAR FRtW LM- 



-<1ES> 

• <}!}J-10> 

-< J0/-]1> BUSINT IM BESET l- 

- O07-]?> UH BOOI L- 

- O07-13> IM UHIBUS RESET L- 

- CJ07-14> LM MEMWIVE EBR- 

- <J07-15> W POWER RESET L- 

- <IQ7-36> NC- 

- Oot-i7> ' NC- 

- <107-18> BC- 

-<SE32> NC- 

-<1E22>' "C- 



-<iE3> 

- OU8-5> 



GM) CSE3> 

MCIIC7 I <Ml2> 

GM) 

GNO — 

SPY AOR 1^ 

SPY AOR Z 

SPY AOR 3 ( J08-7> 

SPY ADR 4 ai)8-8> 

SPY READ L 0»8-'J> 

SPY WRITE L O08-1Q> 



- OOS-11> 

-<niHIi2> 

- <,ilW-13> 



-<i!'S-J4> 



-<JiBzl^ 



- <y.K-w > 



- O08-17> 

- oo8-ie> 



-<MZS> 



CADR-. BCPINS 
to lAJl 



CADR; BCPINS 
to IBJT 



CADR: BCPINS 
to ICJl 



TO 3AJ1 
CADR: BCPINS 



TO 5AJ1 
CADR; MBCPIN 





330/470 am 

8 PIN SIP 
TERM 


WRCK^Uai 




HCLK7 L^^J^ 




HEMRQ L*^^^ 




XBUS POWER RESET l^^l^ 




HI 15-306USi 




HI 15-30iU4i 





MCLK7 L— ^^ 



ISS. 



JM 




P4S04 
B07 



CU L 



CBUS 



CABLES TO PROCESSOR 



10-DEC-1980 10:04 



AI:CADR1;CLM 



<3EED- 

■ 05F3> - 
vfUptV 

■ G01-5> - 

<23E1>- 

< J01-7> - 



<;pi-n> - 
<aiIE32>- 



<i01-15> 



■ OQl-ll)> - 

<5qF77>- 
< 5i?Ft?> - 
<1ES>- 
<SE2!>- 
<SEEZI>- 
<3ai3E>- 
<QSE2a>- 



<35ES>- 



-CIKO 

-WHWJ L 

-LMACK I 

-LMX GRANr 

-IMUB GRMiT 

-xnUS REQUEST 

-IMUB MASTER 

-CI OUT 

-XWR 

-FRFF !. 

-HXM liMEOUI 

-AMY PAR ERROR L 

-ANY GRANT OLYD 

-MSYN IN 

-HSm OUT 

-S5YM IN 

-SSVN OUT 

-m REG aC TO 

'-UBXRQ 

-UBX GRAKT 

-DEBUG IN REQ L 

-OEEUG ACK 

-OBM MASTER 

-MC 

-NC 



CBUS 



TEST POINTS 



8-SEP-1978 13:11 



AI:CADR1:CTP 



-<S2> UBDO L 

<M> UBDl L 

■d> UBD? L 

<Cl2> 1*03 L 

<£E> UBD4 L 

<£E2> UB05 L 

<S2> UBD6 L 

<a2> «>D7 L 

■<I2> IJBD8 L 

•CE> -UB09 L 

<CE> UR)IO L. 

•iffiD uron I 

<HE> IB012 L 

^EZ> «»>i* L 

^2> UBD15 L 



<SE>- 
•CaD- 



-LOCAL EiUBLE 
-U4eOOT L 



^SD UB HSYH L 

<OD 1» SSVM I 

<E2> «JB CO L 

<£EE> UB CJ L 



CBUS 



UNIBUSSPC CONNS 



•<£H2> UB ADRO L 

<£H][> no ADRl L 

■CED UB ADRZ L 

<I2£> UB ADB3 I 

<tOE> 1» ADR4 L 

^ESD— — UB ««5 L 

<En> UB ADR6 L 

<EEE> UB ADR7 L 

■<S2> UE ADR8 L 

■CgD UB ADB9 L 

<gi> ^UB ADRIO L 

4Q> UB WWII I 

^i> UB flOHia L 

<S£> UB *0»13 L 

< £gr> UB ADR14 L 

4J22>— — U8 ADR15 L 

<t2> UB flDRie L 

■<SiJ> UB ADR17 L 



<ai> UB WPG in 

<SD UB HPG OUT 

<2g> UB BR7 L 

<ytT> UB 8R6 L 

<OEI> U« BR5 L 

<M> UB BR4 t 

<0> UB INIT L 

<®2> UB BG7 IN 

<ai> UB BG7 IN; (QUI) 

<JE> UB BG6 IN 

<S2> UB BG6 IN: (OUT) 

■<®> UB BG5 IH 

<I22> UB BG5 III;(OUI) 

<S5[> UB BG4 IN 

< 5T7> UB BG4 IN; (OUT) 

^Ei>- ■ Un BBSY L 

<EII> UB MH L 

<Si> UB INTH I 

<Ff?> UB StCK L 



3-0CT-1978 07:15 



AI:CADR1;CUBUS 



THESE SIGNALS MUSI BE 

JUMPERED OVER TO CORRESPONDING 

XBUS RUNS 



<ss> 



<^J>- 



GHD 

GM) 

<^T) GHD 

< ?rrr? — ^ — gno 

< pn^ GHD 

<nEi> oiD 

<lil> GND 

<nX) GNO 

-GND 
-GND 
-GND 
-GND 






-CMD 
-GND 

4MT) > GND 

<in> ■ — GND 

CZ) —GNO 

tFl - not grouodcd 
for SPC Miring 

<IBI> GND 



<SE2>- 

<£]> 

<inz>- 
<sn>- 
■<si>- 

■CEI>- 
<M>- 



<EE>- 

<Ei>- 
€FT> - 

■€n>- 



di>- 



^n> 



-GND 



<Si2>- 
<@2C>- 
<SI2>- 



GHD 




<13> 



<25>- 
<SI>- 



■<JiID- 



-+12V 
-+1?V 
-♦1?V 



— 5V 
— 5V 
— 6V 
— 5V 
-5V 
— 5V 



-45V 
-+5W 
-*5V 
-+5V 
-+6V 
-+5V 



<gSD 

^R?> 

< SrT> 

■<£EI>- 






■<S2>- 
<S3>- 

<E2>- 
<SI>- 
<S2>- 



<S2>- 






XIHJS PAR 
XBUSO 
XBUS I 

xnusz 

XBUS3 
XBUS4 
XBUS5 
XBUS6 
XBUS7 
XBUS8 
X0US9 
XBUSIO 
XBUSll 
XBUS12 
XBUS13 
-XBUS14 
-XBUS15 
-XBUS16 
-XBUS17 
-3»US18 
-XBUS19 
-XBUSZO 
-XBUS21 
-XBUS22 
-XBUS73 
-XBUS24 
-XBUSZ5 
-XBUS26 
-XBUS27 
-XBUS28 
-X8US29 
-XBUS30 
-XBUS31 
-XBUS32 
-XBUS33 
-XBUS34 
-XBUS35 



<gEZ>- 



<E2>- 

<m>- 



XADOR PAR 

XADDRO 

XADDRt 

■<Ei2> XAnO«2 

<OnD mvxa 

< in?> XAirOM 

< g5?> x;«iOR5 

< BjT> XAIX)R6 

<S57) XADQR? 

<@i> XADDR8 

•<g£2> XAfX)R9 

<SEI> XADDRJO 

<JE2> XAtDRll 

<J2E2> XAD0R12 

■ dPD XADDR13 

•^i2> XADDR14 

•<£lI> XAD0R15 

-^E2> XAflDRie 

^kD XADDR17 

■€i2> xrtaoRia 

■€n> XADDR19 

<®2>— — XADDR20 
^hT> XADDR21 



TO 0)2 
TO CE2 
TO CF2 
TO CH2 
TO CJ2 
TO CK2 
TO CLZ 
TO CH2 
TO CP2 

TO CHI 



<CIi>- 

<yr>- 
<2I>- 
<EI>- 



^a> 



<Ga> 



— XBUS RQ 
— XnUS ACK 
—XBUS WK 
—XBUS IGNCAR 
—XBUS INIT 
-XBUS EXTRQ 
—XBUS BUSY 
—XBUS SVMC 
—XBUS INTR 

—XBUS EXTGRANT OUT 
-XBUS POWER OK 
-XBUS POWER RESET L 



CBUS 



XBUS BACKPLANE CONNS 



10-DEC-1980 10:09 



AI:CADR1;CXBUS 



lJB3Z-»aiS L 



UMR L 
-WRITE THROUGH l.ii^ 




UIAOR^XBUS L 



IBADOR^XBUS L 



XADORDRIVE L 



IHJB MASTER — ^ ?4S04>cP* IXADR-HJB L 



IHJB MASIER-S^TTTl^s, 4= 
DBUB MASIER-fiWBn/^ 



UBADRIVE L 




UBUR A L 



UBX GRANT A- 
U8RD A- 

LMUB GRANT- 
UWR- 



UBX GRANT A- 
U8R0 A- 

LMX GRANT A- 
UWD- 



UBX GRANT A- 
UBVIR- 

LKX GRANT- 
UWR- 



74S51 

AHD-OR 

TMtffcBT 



— -^ 



C18 



74S51 

ANP-OR 

ItJVEBT 



13^ 
1= 



74S51 

ANO-OR 

liSffgT 





74S64 
AOI 


SELECT DEBUG-^ 






UBRO A ^ 


A 




UB REG CTC TO — ^S 






UBWD A — 2i 


A 




«ITE DATA -» Ue — 6l 




V 


HI 1-14 ^ 


A 




HI 1-U — — 






KStH IH— i2£ 






UB17-U-M«>— ^ 






IBRD A— lii 


A 




HI 1-14 — ^ 







-BUS-HJB L 



-!»*BUS L 



lM*C 74SM>1JJ= XWR 



B19 



-XRD 



3^5 UBDRfVF L 



UBWR- 



WRIIE THROUGH IOe 



IMUB GRAMT- 
IMRO- 



74551 
AKI)-OR 

fW^BT 



::3£-uBi&*mjs L 



SElEa PAGE^il^ 
UBRD-3^ 



SELECT PAGE— 
UBWR — 
UB REG WRITE PULS E ■ "^ 

-UB REG CYC T150-L — - 
UB WRITE BUFFER L — ' 



-UBHAP -> UDO I 




WRITE IHROUGH L- 



I 74S00 
B7.0 



WRITE llfflOlIGH 



DBUB MASTER ^s 

DEBUG IN WR- 



IMJB GRAMT- 
IMUR- 



74S51 

AND-OR 

TtnrtBT 



:35s_ 




'<174S04; 
B13 



r 



WRIIE DATA -* UB 

ct our 



DBUB MASTER V 
SELECT SPr I 
SElECr DEBUG L- 




UDI •♦ UDO L 



:=UB.MAP.SELECr a UBRD 



CBUS 



DATA PATH CONTROL 



10-DEC-1980 17:33 



AI:CADR1;DATCTL 




DG015- 
DB014- 
DBD13- 
WOK- 

neoii- 

DBOIO- 
DB09- 
DBD8- 

DB AORO cue L- 
DBUB MASTER L- 



<.l05-?5> 



180/390 OMI 

8 PIN srp 

TERM 



-DEBUG IN At 
-DEBUG III AO 
-DEBUG IN W 
-DEBUG IN REO L 
-DEBUG OUT ACK 



•<S2>L0CAL ENABLE 1-^ 



r4S04 
A13 



GROUND TO CONNECT 
PDP-n TO UNIBUS 



74LS374 
OCT REG 



17 6 

18 7 



11 CLKt 
1 -0EN8 



-uftoie 

-UA015 
-UAOU 
-UR013 
-UROIZ 



-UftOlI 



DCD7- 
DBOe- 
DI3)5- 
nBD4- 
DBD3- 
DBDZ- 
OBDl- 
DBOO- 



741S374 
0C1 REG 




1 
2 
3 
4 
S 

17 6 

18 7 



11 CLKt 
I -OEMB 



?5LS?519 
mm RKG 



-UA08 
-U?07 
-UA06 
-OftOS 
-UA04 
-UA03 
-IIA02 
-UAOl 



GNO- 
HI 15-30-^ 
DBD3- 
D602- 
DBOl-^ 
DBOO-^ 
OBUB MASTER L— ^ 
DB ADRl CU L— S 
GNO-^ 
DEBUG RESET L-^ 



00 
Ql 

fWl Q? 

INV 03 



10 
II 
12 
13 
-OUT ENB 



CIM 
-CLK ENB 

-ASYw cm 



-DEBUG TIMEOUT INK L 
-OEBUGEE RESET L 
-NC 
-NC 



QO 

01 ^ — NC 
Q2 'J— NC 
Q3 li-UA017 



Aid 



AM 



A16 





4 U»Y 

DECODE 

74S139 






-3 


^i— DB ADRO CLK L 




-2 


i^DB ADRl CLK L 




-1 


i^DB READ STATUS L 




-0 


i^— 05 NEED UB L 


DEBUG IN Al-^ 


SELl 




DEBUG IN AO-^ 


SELO 




KBUG IN REQ L-^ 


-FJB 





DB ADRO CLK L-^ 
DB ADRl CU 
DB READ STATUS L 



DBUB kASTER-^ 
SSYM TO 




DB NEED UB L-^^ 



LOCAL ENABLE L 




-LOCAL EIIABLE-ii 74S00 
UNIBUS INIT IH-^ All 




DEBUGEE RESET t 
LM UNIBUS RESET l- 



LM POWER RESET L 



RESET L 



RESEI 

.-RESET 10 BUSSES 

:RESET ARBIIER 



DEBUGEE RESEI L 
HI t-14 



DEBUG RESET L 

: RESET DEBUG INTERFACE 



BUSINI LM RESEI L 
: RESET PROCESSOR 



CBUS 



DEBUGEE DATA PATH 



10-DEC-1980 10:25 



AI:CADR1;DBGIN 




SEltCT DtBOG l-2^74S04>2^-SF.LFCT DfBUG 
A13 



SEltCT DfBUG-^ 



100 NS DEIAY 
AlO 



12S-SELECT DEBUG DtVD 



SElEa DEBUG-^ 74532 



SEIECI DEBUG DLYD-*^ *<'9 



DEBUG ACTIVE-2a";;j^N^jsi=_^ 



DEBUG ACTIVE 



OBO ENS L 



DEBUG ACIIVE-2^ 
UBRD^^ 

OeUB MASTER-13S 

DfBUG III vm-1^ 



* DEBUG -» IB L 




' 9^UD -» DEBUG 



SELECT DEBUG-^Bs 
DEBUG OUT ACK— 2^ 



MSZ41 
rs BUS OVS 



SELECT DEBUG 
SEIECr DEBUG DLYfr^ 



74SOoV^ 
All/ 



(JBA 4- 
UBA 3- 
UBA 7- 
UBA 1- 



UBA Z- 
URA 3- 
UBMR- 



Hl 15-30- 



19 BENB 



XTAL XCW 

IRI STATE 

Air8304 



UX) IS 
UX) 14 
UDO 13 
UDO 1? 
UX) 11 
UX) 10 
UDO 9 
UDO 8 



U) -» DEBUG 11 A -> 

DBD EHB L— 2-C ENB 



-SPY ADB 4 
-SPY ADR 3 
-SPY ADR 2 
-SPY ADR 1 



-DEBUG OUT AO 
-DEBUG OUT Al 
-DEBUG OUT UR 
-DEBUG OUT REQ L 



[g I«ni6 

Pg — 06014 

{^ 1^8013 

{5— DB012 
j^— DBOll 

fl OBDIO 

fj— CB09 
—0608 



B22 



UDO 7- 
UX) 6- 
UDO 5- 
UX) 4- 
UDO 3- 
UX) 2- 
UDO 1- 
UDO 0- 



XIAL XCVF 

IRI STATE 

A[b8304 



Ol 



fg DB07 

OBCe 



^C EHB OUT 



' 


74S241 

13 3US DVR 




HC 


> 




18 


MC 


WC 


\ 




16 


' MC 


NO 


> 




14 


DC 


Me 


i 




12 


MC 


NC 


1 


-AENG 






MC 


11 




9 


«C 


MC 


13 




7 


HC 


XBUS PAR IN 


15 




S 


HEHPAR TO LH 


DEBUG ACR 


17 




3 


DtIRS; IN ACK 


HI 1-14 


19 BEtS 





-DUOS 
-D604 
-D603 
-0B02 
-OBOl 
-DBOO 



<jo(i-o neoo 

< J06-?; DBMl 

<M3> DB02 

<iUfi-4> 0BO3 

<J()'j-5) DB04 

<J06-6) DBD5 

<jm-n ni«)6 

<M^ Dra)7 

O0(i-9> nBD8 



■ Ol)B-10> nRD9 

<10l»-ll> IXflllO 

<SEi2> DBoii 

<EJE32> 00012 

<R?FT4> DIH)13 

<)0r.-15> DBD14 

<M3S> DBD15 

<JIH'<-17> DEBUG OUT AO 

O0(>-18> DEBUG OUT Al 

OQr.-19) DEBUG OUT WR 

<JonE3> OfBUG OUT BEQ L 

<l0S-?O DEBUG OUT ACK 

<2^22> ^ 

<nSE3> «c 

<l25Ja> WC 

<ME2S> MC 



CBUS 



DEBUGER DATA PATH 



10-DEC-1980 10:26 



AI:CADR1;DBG0UT 



UX) 15- 
UDO 14- 
UDO 13- 
UK) 12- 
UDO 11- 
UX) 10- 
UDO 9- 
UDO 8- 



XTAL XCVB 

IRI SI Alt 

Ani8304 



L ^C EH8 GUI 



^g —SPY 15 

^ SPY 14 

■J SPY 13 

i^— SPY 12 
fj— SPYll 
—SPY 10 
—SPY 9 
U— SPY8 



UK) 7 
UDO 6 
U)0 5 
UDO 4 
UDO 3 
UDO 2 
UDO 1 
UDO 



XrAL XCVR 

IRI SIAU 

Ani8304 



-S-C 



A -» B 
ENB OUT 



SPY 7 
SPY 6 
SPY 5 
SPY 4 
SPY 3 
p— SPYZ 
jj— SPYl 

spr 



A20 



SElfCT SPY L— 11*<374S04; 
'A13 




SELECT SPY 



SELECT SPY-12^ 
UBRD 



SEUCT SPY 
UBVIR 
UB REG WRITE PULSE — ^ 




SPY READ L 



SPY IffiiTE L 



CBUS 



DIAGNOSTIC BUS 



10-DEC-1980 10:26 



AI:CADR1;DIAG 



iHAOR ■* in I ■ 



ADR <71 :0>l- 



MAPVALID : WRUFOK- 
UB WV <21:»>- 



16 on 

JHI-SSAIF 

BUfFER 

741S?44 



UBA <]7:0> t. 



UBA DUtVF I C EIMBLE 



17 Rir 

IMV TRI STATt 

BUFIER 

74J.S240 



C FWvBlE 



C w 



(LMADR) 



Cn AIW CLK- 
rWUB MAS1ER « — 



16 BII 
IRl GUI 
REGISTER 
741.5374 

DEBUGEE 

IN 

CLK 

eh: our 



k 



BUS 

18 B(] 

UtIBUS ADDRESS 

XCVR 8833 



VBA <4;1;> 



r , um <17;tt> , 



l« HftP Wt- 
PA<~i.SFIECl- 
UDI <17:0>- 



16 PAGE HAP 

14 BUS our 

?9701 



Sll VH KM 
WR DAFA 
fUR ADR 

PAGE ADR 
0U1 



p ';13:1P;> 



UttKAP + UX) I- 



UBFK <3:0> 
^_ier!A <?1:8> 



i..-tgA.<a:.a>. 



(UBMAP) 



(UBAJ 



-UAO <17:1> : GND 



UM) <1G:1> 



(C8GIM) 



^ 



UB AOOR ■* ISMS 



IM AOn -» XBUS L- 



-UX) <15:0> 



(UH4AP) 



?2 111! 
IRI-SIAIE 
BUFffcR 
74LS244 



IN our 



XADDR I1R1VE I- 



(IBXA) 



n Bif 

lUV TRI 
BUFFER 
74LS240 



C m OUT 



EKABLE 



(IMADR) 



XAODR <21:0> I 



jiL 



72 BIT 

OC XCVR 

Z6S10 



ENABLE 

in 



our 



(XA) 



?2 litt 
ADIP.ESS 
PARI I y 

93S48 
■ ■ lU PARITY 



(XAPAR) 



CBUS 



DATA PATH - ADDRESS 



25-MAY-197e 16:41 



A.!:CADR1;DPADR 



XBUS <31:0> L 



BUS PAR ono- 



IFeiT 

PARIIY NEt 
93S48 



PAR ODD IN '^ 



(BUSPAR) 



BUS <31:0> 



aTIT) 

THI BFR 
741SZ« 



our IN ' 



mi <31:0> 



EN8 3-XB * RB L 



(XBO) 



1 



32 BIT 
X8US XCVR 
?6S10 



our 



IN 
ENB 



3-XDRIVE L 



(KD) 



32 ftli 
BI-DIRFCT 
XCVR 
Am8304 



B 



A -» B 



3? BIf 
220/330 
SIP TERM 



-MEM <31:0> 



-BUS -> LH 



fclB OUf D J-HBUS tKB I. 



(UOAIA) 



ERR -» UDO 



UOI <15:10>- 



ERROR STAIUS 



ENB OUT 



(REQERR) 



LOAD INT Cn REG — >a.K SIATUS 



UDI <a:Z>- 
IMTR IN DLYD ■ 

INTC DRIVE I C 



UNI BUS INIERRUPI 
CONIROI 

' UB INI 
DISABLE INI GRANI 
LEVEL <1:0> 
ALWAYS GRANT 
ENABLE UB INTS 



INT VECTOR 
CU VECTOR 

ENB our 



(UBINTC) 



nrpsGE — 

READ BUFFER 
16 BUS 
^ 29701 
RBUF WE L-C WE 
~ - ~ jon 

IN our' 



RBUF <3l:16> 



(RBUf) UB.READ.BUFFER I C EHO 



16 bit 

IR1 BFR 
74LSZ44 



(JOG <1S:0> 



BUS ^ UB L C ENB 



16 Bit 
IRI BFR 
74LS244 



16 an 

Bl-l)tRtCT 

XCVH 

Am8304 



I B f 

A -► 8' 
ENB OUT 



DBD <15:0> 

-VO ■* DEBUG 
3-OBa ENB L 



(DBGOUI) 



16 BIT ! 
B1-DIREC1 
XCVR 
Ani8304 



B 



-spy <15:0> 



By U) ■♦ SPY 



im OUT 



b- 



SPY ENB I 



(DIAG) 



16 BlI 
TRI BFR 
74LS244 



' — OUT IN^ 



ENB 3-lBJ -» UDO L 



(UBO) 



16 Bir 
UNIBUS 
UA(A XCVR 
8a38 

'IN our 



ENB , 
BUS 



T 



, iJQl <15:ft> 



WBUF WE L-C 
UBPN <3:0>- 



16 PAGE 
imUi BIFFEI] 
16 BITS 

29701 

WE 

ADR 



IN 



OUT 



{^n 



UB32 -» BIS— -C 



(UBD) 



UBO <15:0> L 



3J lill 
IRI BFR 
74« S244 



our '■ 



EKB 



(BUSSEL) 



(RBlff) 



GI5)- 



UB16 -» BUS C ENU 



32 Bll 
IRI BFR 
741S244 

RIGHT 



OUI -^ 



LEFr 



(eiJSSEI ) 



CBUS 



DATA PATH - XBUS DATA 



25-MAY-1978 16:47 



AI:CADR1:DPDATA 



AORll L- 
AORIO L- 
ADR9 L- 
A0R8 L- 



ADRll L 
AORIO L 

ADR9 L 

*DR8 J. — ^ 



LHKDR-»XBUS L 



_ia 



741S240 
IS INV 
BUS CfVR 



^ UA012 

^ UAOll 



UAOIG 
^ UA09 



-XAOll 
-XAOIO 
-X/W9 
-XA08 



A0R7 1- 
ADR6 I - 
A0R5 L- 
ADR4 L- 



ADR7 L 
A0R6 L 

ADR5 L ^ 

ADR4 L 



ja 



741^240 
IS INV 
BUS DVR 



-0 
-0 
-0 
-0 



UA08 
^ uno7 

4 



UA06 
UA05 



-XA07 
-XA06 
-XA05 
-XA04 



ADR3 l- 
A0R7 L- 
ADRl L- 
ADRO l- 



ADR3 L 
fOUZ L 

ADRl L ^ 

ADRO L — 

la 



7415240 
rS INV 
BUS OVR 



-0 
-O 
-0 
-0 



UA04 

IS UA03 

^ Uft02 

12 UAOI 



-XA03 
-Xfl02 
-XAOl 
-XAOO 



A25 



ADR <21:20> APPEAR 
OM CADRl: UBINTC 



GM)- 

GNO- 

GM)- 

ADR16 L- 



A0R19 L 

ADR18 L ^ 

WW17 L — ^ 
A0R16 L 



LMN»-»(BUS L 



__12 



7415240 
IS INV 
BUS DVR 



'•^ NC 

l£— NC 

UAOI 7 



-XA019 
-XA018 
-XA017 
-XA016 



ADR15 L- 
ADRI4 L- 
ADR13 L- 
AMIZ L- 



ADR15 I — 

ADR14 L ^ 

ADR13 L ^ 

ADR12 L ^ 

la 



741S240 
TS INV 
BUS DVR 



UA016 
UAOI 5 
UA014 
UAOI 3 



-XA015 
-XA014 
-XA013 
-XA012 



CBUS 



ADDRESS FROM LISP MACHINE 



10-DEC-1980 10:27 



AI:CADR1;LMADR 



ocrAi xcvF 

FRI SrAlE 
Aia8304 



BUS 31- 
BUS 30- 
BUS 29- 
BUS ?8- 
BUS 27- 
BUS 26- 
BUS 25- 
BUS 24- 



BUS -» LH — 11 
U«IS ENB L 2.C 



A -» B 

ENB our 



jg l*H 31 

15 MtM 30 

MEH 29 
fiS^ MEM 28 
f5-:-Mt«27 
HEM 26 
«EM 25 



rr 



ir 



XFAL XCVF 

fRI STAJF 

An8304 



BUS 23- 
BUS 22- 
BUS 21- 
BUS 20- 
BUS 19- 
BUS 18- 
BUS 17- 
BUS 16- 



-a-c 



A -» B 

an OUT 



fg HfH 23 

pj MEM 22 

MtM 21 

jg HEM 20 

5 l«M 19 

MEM 18 



R — 

{3 HEM 17 

15 »M 16 



BUS 15- 
BUS 14- 
eUS 13- 
BUS 12- 

Bus Il- 
eus 10- 
BUS 9- 
BUS 8- 



xrAL xcvfi 

IRl STAIE 
Ani8304 



_U 



^c ENB our 



fg MEH 15 

fg MEH 14 

—MEH 13 
—HEM 12 
— HE« 11 

j^ MEM 10 

fj-— HEM 9 
—MEM 8 



BUS 7- 

ais 6- 

BUS 5- 
BUS 4- 
BUS 3- 
Bt£ 2- 
BUS 1- 
BUS 0- 



OCFAl XCVH 

IRl STArt 

Aiiie304 



_u 



A -> B 
ENB OUT 



irg— MEM7 
H^— HEM6 
—HEM 5 
— HEH 4 
—MtM 3 
— HFH 2 
|f5— «M1 
—MEM 



B28 



HEMO-^tm 

wHi-auai 
„H3-suia 



180/390 OHM 
8 PIN SIP 
lERM 



MEN 6 
MEM 7 
MEM 8 
HEM 9 
MEM 10 
MEM 11 





180/390 0H4 
8 PIN SIP 
TERM ■ 


2: 




3: 


4: 


5: 


6: 


7: 





nm 



MEM 12- 

MFM 13— 2i-lSi 



MEH 15- S(16) 



MEM 16-fitl^ 
HEM17-ZUU 



180/390 GNK 
8 PIN SIP 
TERM 



HEH 18 
HEM 19 
MEM 20 
MEH 21 
MEM 22 
MEM 23 





180/390 am 

8 PIN SIP 
TERM 


?: 




3: 


4: 


6: 


e: 


7: 





MEM 24 ^tl9t 
MEM 25 3( 1 83 
MEH 26— *il^ 
MEM 27-5U£a 
MEH 28 -^tl5) 
HEM 29- ^ tl 4J 



180/390 OHM 
8 PIN SIP 
TERM 



MEM 30- 
HEH 31- 
I lEWAR FROM LM- 
MC- 
NC- 
MC- 



ifio/390 cm 

8 PIN SIP 
TERM 



A2g«20 



A2983 



A28820 



NOTE: HEHPAR TO LH is on OBGOUT 



CBUS 



PROCESSOR DATA XCVR 



10-DEC-1980 10:27 



AI:CADR1;LMDATA 



BUS31 
BUS30 
RUS29 
BUS?8— 12^ 



-UBPNSe— 
-UBPII2B— 1^ 
-UBPMIB — 
-UBPHOB— ^ 



RBUFWE L- 
GNO- 



29701 

15 NOV im 

16 X 4 RAM 



11 01 

12 02 

13 03 

14 04 



-MRITE 
-CE 



RBUF31 
RBUFaO 
raftJF29 
RRUFZS 



74LSZ44 
IS BUS DVi; 



R8UF31- 
BRUF30- 
RBUF29- 
BBUf28- 

UB READ Bt^FFR L- 

BUS15- 
BUS14- 
BUS13- 
BUS12- 



17 



19 -BEW 



-UD015 
-U0014 
-UX)13 
-UD012 



-UD015 
-UD014 



-UD012 



BUSZ7 
BUS26 
BUS25 
BUS24 



BUSll- 

BUSIO- 

BUS9- 

BUSS- 



29701 

15 HON INV 

16 X 4 r;^ 



11 01 

12 02 

13 03 

14 04 



-CE 



D25 



74LS244 
rs BUS DVR 




RBUF27 
RBUE26 
RBUF25 
R8UF24 



BUS23 
BUS22 
BUS21 
BUS20— i2^ 



-UX)11 
-UMIO 
-1009 
-UD08 



RBUF23- 
RBUF22- 
RWJF21- 
RBUF20- 



-UOOll 
-UOOIO 
-«X» 
-UDOS 



BUS7- 
BUSG- 
BUS5- 
BUS4- 



29701 

rS NON IMV 

16 X 4 RAM 



11 01 

12 02 

13 03 

14 04 



-WRITE 
-Ct 



741S244 
IS BUS CVHl 



RBUF23 
Ri«JF22 
RBUF21 
RtlUI?0 



BUS 19 
BUS18 
BIB17 
BUS16 



_LL 



J± 



J2i 



29701 

15 NON INV 

16 X 4 RAH 



-UD07 
-UD06 
-«JD05 
-UX)4 



raufi9- 

RBUF18- 
RBUF17- 
RBUF16- 



-UD07 
-UO06 
-0005 
-UXM 



«JS3- 
BUS2- 
BUSl- 
BUSO- 



11 01 

12 02 

13 03 

14 04 



-WRITE 
-CE 



74LS244 
IS BUS DVB 



(fflUF19 
RBUF18 

R8UF16 



-UD03 
-UDOZ 
-IIX)1 
-UDOO 



-UD03 
-UOOZ 
-ICOl 
-UDOO 



D21 



CBUS 



READ BUFFER 



10-DEC-1980 10:28 



AI:CADR1;RBUF 



RUS PAR EVEN 
MEHPAR hROM I 




miBUS REQUEST— p-—1 j q 
NXM riMECUT L i-^ -ci K 



HI 1-U-^ -1 



HI 1-14-^ -; 
RESET ERR L— ^ -i 



i — l>l PAR ERROR 



5-1 



LM ADR PAR ERROR 



Ii_ 



XB NXM ERROR 



Ifi-i 



UB HXM ERROR 



BUS PAR EVER 
XBUS PAR IN 




XBUS IGMPAR II»-3i?4S04 




XRoifl^ 
-KBUS IGWAR 111-3^. 



XBUS IGtB>AR IN I. 



-XBUS REQUEST L— "*< C 



GHD 




XB PAR ERROR 



UB INVALID L 



IMX GRANT A 
HFMPAR FROM IM 13: 



-IMX GRANT- 
BUS PAR tVEK- 



74S51 
AH)-OR 












^*^74S0^YPH 7^r 


74LS74 
Q 


>i 




-5^(_EKy°" ^ 








-0 


7i 










UB XBUS T100-2S 


CUCt 




RESET ERR L-*^ 


-aR 




HI 1-14-1^ 


-SET 







UB MAP ERROR 



— : ^' ^ ^ 'C 74S04>1'1*-XBUS PAR OUT 



D03 



IM PAR ERROR 
XB PAR ERROR 
LM ADR PAR ERI 




ANV PAR ERROR L 



741S?44 
IS BUS DVrt 



XB NXM ERROR- 
XB PAR ERROR- 

IM ADR PAR ERROR fc 

UB NXM ERROR i 



UB ERR DRIVE L— 

IH PAR ERROR— 
UB MAP ERROR— 
-FREE — 
WRITE THROUGH ENB 1 

UB ERR DRIVE L- 



■UDO 
-UDO 1 

•uno 2 

I UDO 3 



■UDO 4 

I UDO 5 

-UDO 6 
3| UDO 7 



OCTAL XCVB 

IRI STATE 

Affl8304 



XB NXM ERROR- 

XB PAR ERRW- 

LM ADR PAR ERROR— ^ 

UB NXM ERROR—*- 

LM PAR ERROR— ^ 

UB MAP ERROR— ^ 

-FREE- 

WRITE THROUGH ENB— ^ 



HI 1-14-11 A ^ B 
DB READ STATUS L— ^-C ENB OUT 



cg-DBO 
ig-DBDl 
py— DBD 2 
npDBDS 
f5-DBD4 
f^DBO 5 
J3-DBD6 
j2 DM) 7 



C06 



CBUS 



ERROR LOGIC 



10-DEC-1980 10:40 



AI:CADR1;REQERR 



17 400 000- 
17 777 777 



/U)R?1 I ^ 

Al»?0 L — 2ShO 

ADR19 L 21^ 

ADR18 I— 12^0 
Al»17 t- ^3^ C 



10P IZSK OF LM PHYSICAL ADDRESS 
IS I/O TO UNIBUS 



XBUS IGNPAfi I» 






-«)R=UIIBUS 



'«jw >,lia44so;>oi2^ 




IMJB GRANT L 
IM IB MASTER L S^ 



B19 



HEKRQ t- 



^--dtll'^ ItWFEIXJl (EARLY) 




LM IGNPAR L 



IX GRANT L 



jmc 



*— 2=<: B18 



-LHXRQ L 




IMX GRANT A- 
XACK 



»q74SM, 
B13 



LMXRQ 



IMXRg — 
LHX GRANT A A0= 



UBXRO- 
(MX GRANT A- 



S08 

E09 
SOS 

E09 



74S51 

AND-OR 

IBUEgT 



INT BUSY rSO- 



^.jQ^^^y^ 



Jl3. 



■74S74 
D Q 



CLKt 
-CLR 
-SET 



-XBUS REQUEST 
—XBUS REQUEST 




B14 
DATA DESKEW 



XBUS ACK IN- 



-UB W) LOAD 



UBX GRANT L ^"^ - ' C 
UB TO W) L-il*C B17 




DELAY 
20NS INCSl 
TD\00 



INPUT 



ZOiS 
40NS 
60NS 
80NS 
lOONS 



XBUS REqUEST— 12= 
NXM TIHEOin— 



JIm. 



-NC 



>* NC 



C09 



LOAOIC) ACK L 



NC 
NC 

NC 



74S64 
AOI 



^^ 



13= 



<374SM, 
COB 




-UBX GRANT L— 13s^74S04>12S— LM HEHWIVE ENB 
BI3 :FOR UB-4D HACK 



GND 
NC 




-LOAOMD ACK- 



IMJB GRANT- 

IHRO- 

UNIBUS REQUFST- 

IXX GRANT A— 12ji 
LMRD— ^ 
-KACK 
XBUS REQUEST 



74S64 
AOI 



-P^ LOADM) L 



CIO 



CBUS 



XBUS REQ& ACK 



10-DEC-1980 17:18 



AI:CADR1;REQLM 



vcc ^ 



INT BUSY 



_9£ 




4i 



P4S04 
B03 



^ 



GND-^ GNO 



741S174 
IXiAL VCO 



RANGE CI 
FRFQ C2 
-ENB 



rr 



PROM UNUSED- 
PRGH HUNG riMFOUr- 
PROM NXM TIMEOUT- 
SELECT DEBUG S 

TIMEOUT 3 
TIHEOUr 2 
TIMEOUT 1 
TIMEOUT 



rr 



VCQCAPl 



n 



JQI 



CAP2 



too pT 






-INT BUSY L 
DEBUG TIMEOUT IIM L^ 



74S08 
B16 



74iSZ73 
OCT REG 



11 CLKt 
ft -CLR 



-UNUSED TIMEOUT 
-HUNG TIMEOUT 
-NXM TIMEOUT 



32X8 
fRUM 
74S288 



GMD 15: -CE 



079 
067 
056 
045 
034 
023 
012 
001 



14: A4 
13: A3 
12: A2 
11: Al 
10: AG 



-NC 

-PROM UNUSED 
-PROM HUNG TIMEOUT 
-PROM N»l TIMEOUT 
-TIMEOUT 3 
-TIMEOUT 2 
-TIMEOUT 1 
-TIMEOUT 



TBP 18S030N 



HUNG TIMEOUT^^ MS04 



MS04>O^I 



HUNG TIICOUT L 



^603 



NXM TIMEOUT-^ 74S04 




NXM TUCOUT L 



B03 



CBUS 



XBUS & UNIBUS TIMEOUT 



10-DEC-1980 15:26 



AI:CADR1;REQTIM 



17 400 000 to 
17 777 777 

TtiESE ARE IH ADDRESSES THAr ARE MAPPED OHIO UNIBUS 

THEY DON 'I EXIST ON XBUS 

THEREFORE THEVlt MEAN UNIBUS TO MEMORY DATA REGISTER 



UBWR I -^ 
-WRIIEUK 1-^ 



U8 Rf AD XBUS i. 
IB WRIIE XBUS I' 




DELAY FOR MAPVALID 



UllHAZl- 
IIBHA20- 
U'>HA19- 
URMA18- 
UBHA17- 
UBXRQ- 
URWR- 



_&1 



MSYN IN— ISii 
HI 15-30-J^ 
HI 15-30—1^ 
HI 15-30—12^ 
HI 15-30— 
HI 15-30—1^ 



74S133 
D12 



UBX GRANT A 
XACX 




-WRIIE THROUUflN^ 74500 ^, 13,^ 
UB REG aC 1250-^ A04 



HI 1-14 



1-1*12^ 



0^, 

741S74 



003 



CBUS 



XBUS REQUEST FROM UNIBUS 



10-DEC-1980 15:36 



AI:CADR1;REQU 



:HIGH 1?8K ADDRESS & MEMRQ 

UWEEDUB (EARIY) f^ 



tM UB HASTEH^3i 
JZ 



HI 1-14- 



INT BUSY TIDO- 



SSY„T100i^„S0^ 
RESET liM BIZ 



74S74 
D 



aict 

-CIH 
-SEI 



5^-1 



IMJB RQ 



LM XEED UB 



BIO 





12s 


74S74 
D 










-Q 


»« 


11= 


QXt 








13- 


-CLR 


1 




^ HI 1- 


14-lfl^ 


-SET 



-UMIBUS REQUEST 
— UNIBUS ISQUEST 



BIO 



UIIBUS REQUEST i= 

HI 1-14 JOa' 



DBUB HASTER- 



100 its DELAY 
C07 



L2l 



DB HEED UB I3s 

1= 



74S51 

AND-OR 

IHVF-BT 



D20 



HXM TIMEOUT— ^sn;;^^5s^gj_^ 
SSYII K— Ifl sy AM ^y^" 



DELAY 
SONS INCS 
ID250 




INPUT 


SSYII TO 


SONS 


l^SSYM T50 


lOOUS 


^SSYW TlOO 


150NS 


l^SSYM T150 


ZOOMS 


^*-SSVII T200 


ZSOHS 


'S-SSYII T250 



CBUS 



LM& DEBUG TO UNIBUS 



10-DEC-1980 15:23 



AI:CADR1;REQUB 





QUftD FF 
74S175 




XBUS EXTRQ IN — ^ 


D 


Q 

-Q 




IMUBRQ — ^ 


D 


Q 
-Q 


^ 


UBXRQ— ^ 


D 



-Q 


11: 


IK-U^ 


D 



-0 


15^ 


GRWT RESET L ^ 

an t ^ 


-CLR 

cut 





XRQS 
-XBQS 



IHJBRQS 
UtJBROS 



UBXRQS 
UBXRQS 



UHJB GRAHT L 




-INT BUSY L ^ 

-XmiS BUSY IN I Sid *05 



GRMIT RESET 



,j« r.RA«T i-l3 "s'° 

UBX GHANT I SMX 



UBX GRANT A 



INT BUSY TSO 



CBUS 



REQUEST SYNCHRONIZER 



10-DEC-1980 11:32 



AI:CADR1;RQSYNC 



Me- 
et OUl- 
UA017- 
UA016- 

«C- 
-UB Cl- 

UB Aoan i- 

UB «W16 t- 

UBADRrVE L- 
GNO- 



II: 
14: 



8838 
BUS XCVR 



B 

U 

[12: S 

H5: 



-FNB 

17: -tMB 



-MC 
-CI IM 
-UBAIT 
-UBAIC 



WWI5- 
UA014- 
UA013- 
UAOIZ- 

UB A0R15 L- 
IJB A0R14 L- 
UB ADRI3 L- 
UB K»\Z L- 



6 

?: 3 
11: 10 
14: 13 



8838 
BUS XCVR 



B 
U 

12: S 

15: 



): -Em 
t: -EIB 



-UBA16 
-UBA14 
-UBA13 
-UBA12 



UAOtl- 
UAOIO- 
UA09- 
UA08- 

UB ADRll L- 

UB AORIO L- 

(JB ADB9 L- 

UB ADRB L- 



6 
^: 3 

\14: . 13 



8838 
CUS XCVR 



B 
U 

12: S 

15: 



P: -EHB 
t: -EIB 



-UBAll 
-U8A10 
-VBfa 
-UBA8 



UA07- 
UA06- 
UA05- 
UA04- 

UB A0R7 L- 
UB ADR6 L- 
UB ADftS L- 
UB ADR4 L- 



8838 
BUS XCVR 



B 
U 

12: S 

15: 



): -EWB 
J: -EMS 



-UBA7 
-UBA6 
-UBA5 
-IBM 



UWJ3- 

UWOZ- 

UAOl- 

CMO- 

in A0R3 L- 
UB ADR2 L- 
UB AORl L- 
UB N3I«> L- 



6 
3 

It: 10 
14: 13 



8838 
BUS XCVR 



B 
U 

112: S 
15: 



i: -EIB 
J: -EMB 



-IBA3 
-IIBA2 
-UBAl 
-IBAO 



F12 



F09 





)EX im 
'4S04 




U8A 15—1^ 




^ UBA 15 


UBA 14— lis 




"»^-UBA14 


UBA 12—^ 




^ UBA 12 


UBA 9 — ^ 




'S UBA 9 


UBA 8— 3S 




^ UBA 8 


UBA 7 — ^ 




'■^ UBA 7 



CBUS 



UNIBUS ADDRESS TRANSCEIVERS 



10-DEC-1980 11:32 



AI:CADR1;UBA 



SELECT PAGE L-^ 




SEUCT PAGE 



WRITE THROUGH EMB 
UBPI13A 



UI-.A17- 

URAr>- 
UiAt4- 
UiAia- 
-UCAI?- 
UP.A1 1 - 



UBAIO— 11^ 
-URA9 

-L«y.8 

-URA7 
MSYN IN 
Ht 1-14— 15i 



766 000- 
766 177 



UBA 6- 
UBA 5- 



74S133 
EOS 



y 



4 WAY 
DECODE 
74S139 



—SELECT PAGE L 
-2 P SELECT DEBUG L 



SELl 
SELO 



-SELECT WTERRUPT L 
-SELECT SP» L 



-.16 WORDS EACH 



WRITE THROUGH L- 
UB WR XBUS L 
HI 1-14 



140 000 



-UBA17 L 2 

-URAie L ^J' C 

IIBA15 L— Ifi^! 

UBA14 L S^ 

GND — 9iC 




4 WAY 

DECODE 

74S139 






E04 

UB WRITE BUFFER L 



3-8 DtCOOt 
74S138 



74S3Z 
B18 



WRITE THROUGH I 



U317 



RESET ERR 



74S74 
D 



CLKt 
-CLR 
-SET 



-WRITE THROUGH ENB 



-WRITE THROUGH ENB 



BOS 




<JB WRITE XBUS L 



UBRD 
UB REG WRITE PULSI 



SELECT SPY L 

SELECT INTERRUPT L- 

SELECT PAGE L 

UB (SAD BUFFER L 

UB WRITE BUFFER L- 

HI 1-14 



UBWR- 
UBA 2- 
UBA 1- 

HI 1-14- 
SELECT INTERRUPT L- 



I 74SD2 
FOZ 



— UB WR XBUS L 
^ — UB WRITE BUFFER L 

— UB READ OJFFER L 
12^— UB READ XaJS L 



SFL2 
SEll 
SEIO 



CE2 
-CEl 
-CEO 



EOS 




HC 

RESET ERR L 

LOAD INT CTL2 REG L 

tOAD INT CTL REG L 
|12^HC 

^ — UB ERR DRIVE L 
l*^— HC 
^ — INTC DRIVE L 



UB REG CYC 10 



UB REG CYC T50 

UB REG CYC TlOO 

S^^^— UB REG CYC T150 

UB REG CYC T?00 

260NS N UB REG CYC T250 



UB REG CYC T15( 



,0 — ^ 




MS04 
EOS 



-UB REG CYC T150 L 



PAGES ARE 512 16-BIT WORDS LONG 

THE FIRST 8 ARE ACCESSIBLE BY A PDP-11. 

THE OTHER 8 ARE SHADOWED BY I/O ADDRESSES 



UB REG CYC TBO— ^ 
-UB REG CYC T150 — ^ 



UB REG WRITE PULSE 



CBUS 



UNIBUS SLAVE RESPONSE 
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AI:CADR1;UBCYC 



UD015- 
Ut)01«- 
U)013- 
UD012- 

-UBm5- 
-IJBD14- 
-UB013- 
-«Bt)12- 

UBORIVE L- 
GMD- 



6 
3 

11: 10 
14: 13 



8838 
BUS XCVR 



H: U 
2: S 
ft5: 



-ENB 
P: -ENB 



-UDllS 

-uon4 

-UDI13 
-U)I12 



UDOll- 
UDOIO- 

iJDoa- 

UD08- 

-UBOll- 

-UBDIO- 

-IB09- 

-UBDB- 



II: 
14: 



8S38 
BUS XCVR 



B 

I: U 
12: S 

15: 



-ENB 
-ENB 



-uoai 

-ID 1 10 

-tJDI9 

-UDI8 



uno7- 
uooe- 

UD05- 

uno4- 

-UBD7- 
-UB06- 
-UBD5- 
-UBD4- 



8838 
BUS XCVR 



B 
U 

12: S 

15: 



J: -ENB 
J: -EHB 



-UDI7 
-l)DI6 
-UDI6 
-UDt4 



UD03- 
UD02- 
UIX)1- 
UDOO- 

-UBD3- 
-UBD2- 
-UBDl- 
-UBTO- 



II: 
14: 



8838 
BUS XCVR 



B 
U 

12: S 

16: 



-EHB 
-EIB 



-UDI3 
-UDI2 
-UDIl 
-UDIO 



F19 



F18 



UDI 15- 
UDI 14- 
UDI 13- 
IDI 12- 

UDI -» UDO I - 

UDI 11- 

UD[ 10- 

UDr 0- 

UDI 8- 

UDI -► UX) L- 



741S244 
IS BUS OVR 
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-UDO 15 
-UDO 14 
-UDO 13 
-UX) 12 



-UDO 11 
-UDO 10 
-U10 9 
-UDO B 



UDI 7- 
UDI b- 
UDI 5- 
UDI 4- 



74LS244 
IS BUS DVR 



UDI 3- 

UDl 2- 

UDI 1- 

UDI 0- 



-AEN8 
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-uno 7 

-UDO 6 
-UOO 5 
-UDO 4 



-UOO 3 
-UDO 2 
-UDO 1 
-UDO 



CBUS 



UNiBUS DATA TRANSCEIVERS 
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AI:CADR1;UBD 



LOAD INI CTIZ REG L- 
RfSET L- 



EliABlE UB INIS- 



fHIR SSYM- 



74LS74 
Q 



aKt 

-CIR 
-SET 



-UB INI 



015 



J2i 



Jli 



13r 



HI 15-30 



_1QI 



741S74 
D Q 



-o IsJ 



aKt 
-CLR 
-SET 



UDIO- 



LOW INT CTL REG L- 
RESEI L- 



INT STOPS GRMTS- 



INTR SSYN- 



74LS74 
P Q 



CLKt 
-OR 
-SET 



-DISABLE INT GRANT 



DM 



JZa. 



jaa 



74LS74 
Q 



CLKt 

-aR 

-SET 



li. 



IsJ 



D15 



D14 



-DISABLE IMT GRANT L 



NC- 

NC- 

AORZl l- 

ADR20 L- 

LI«Dfl-»XBUS L- 

XBUS INTR IN L- 

UB IBT t 12 

DISABLE IBT GRANT L — ^ 
LOCAL ENABLE L 



INTC DRIVE L 



la 



7415240 
IS l«V 
BUS DVR 



-0 
-0 
-0 
-0 



^ rjc 

^ MC 

XAOZl 
12 XA020 



-UX)14 
-UD015 



-UDOO 
-UDOl 



SEE CADRl: LMADR 



'5LS2519 
;UA» REG 
2l£LJ]UIELr 



GNO 

GNO— IfiJ 
UDIIS 
UDI12 
UDIll ^ 

uono IS 

INIC DRIVE L 

LOAD INT CTL REG L 2 

GiO 
HI 15-30 



00 

01 

-0 ENB Q2 

INV Q3 



-OUT ENB 



aKt 

-CIK ENB 
-ASm aR 



— lEVELl 

— LEVELO 

12 IHT STOPS GRANTS 

*5 ENABLE UB WIS 

— UD013 

— UD012 



^ UDOll 

UDOIO 



D16 

IHTR SSm L-13S^ ,4stoVjj^_ 
LOAD INT CTLZ REG L-^^a-qj^^DMy' 



UDI9- 
UDI8- 
U)I7- 
UDI6- 
UDI5- 
U)I4- 
UDI3- 
UDI2- 



INTC DRIVE L- 



74LS374 
OCT REG 



17 6 16 



111 CLKt 
OEHB 



-UD09 
-UOOB 



-UD05 
-UD04 



-UXJ3 
-UD02 



D17 



IHTR IM- 



ttK L- 

-INTR IN L- 

HI 15-30- 



LOCAL ENABLE 
UMIBUS INTR W 



UB INT 
XBUS INTR IN 



XBUS INTR IN 



74LS74 t. 
D Q 



CLKt 
-CLR 
-SET 



D13 




INTR IN 



LM INT 



-12j 



Ji 



Jfli 



74LS74 
D Q 



CLKt 
-CLR 
-SET 



D13 



XBUS INTR IN 1. 



-INTR SSYN 



CBUS 
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Al: CADRl; UBINTC 



UDI15 
UDI]4 
U)n3 
UDIW— 12i 



-l)BPN3A 
-UBPN2A— 1^ 
-UBPNtA 
-UBPNOA 



UBMftPHt l- 
GNO- 



Z9701 

15 NGN IHV 

16 X 4 RAM 



-WRITE 
-CE 



— MAPVALIO UDIll 

— URITEOK (JDIIO 

^ UGMA21 UD19 

^ — UBMAZO Uni8 



29701 

rs DON IMV 

16 X 4 RAM 



II 01 

I? 02 

13 03 

U 04 



-WRITE 
-CE 



UBHA19 
UBHA18 
UBMAI? 
UBMA16 



UDI7 
UDI6 
UD15 
UDU— ^ 

L 



29701 

15 HON INV 

16 X 4 RAM 



-WRITE 
-CE 



01 
02 
03 
04 



UDMAIB 
IBMA14 
UiMAia 
UBMA12 



UDI3 
IJ0I2 
UDIl 
UDIO 



29701 

15 HON IHV 

16 X 4 RAM 



n 01 

12 02 

13 03 

14 04 



-WRITE 
-CE 



UBMAll 
UBMAIO 
ieMA9 
UBMA8 



E14 



E13 



JUN) 2 IN 
IIW SELECII 
74S258 



UBAIS— ^ 
IIBA4 



U8At2 
UBA3 



UBAll- 
UOAZ- 



UBAIO- 
UBAl- 



SELECT PAGE— 

GMD— 1^ 



12: 



-UBPNIA 



UBA13 
UBA4 



UBA12 
UBA3 



UBAll- 
UBA2- 



UBAIO- 
U8A1- 



?UAO 7 IN 
INV SFlECll 
74S258 



12; 



-UBPNOb 



MAP VALID - 
WRITE0K- 
UBHA 21- 
UBMA 20- 

UBMAP -► UDO L- 

UBHA 19- 
UBMA 18- 
UBMA 17- 
UBMA 16- 

UHHAP -» UDO L- 



741S244 
rs BUS DVR 




74LS244 
VS BUS DVH 



E17 



-IBO 11 
-UDO 10 
-UDO 9 
-UDO B 



UBKA 15- 
UBMA 14- 
UBHA 13- 
USMA 12- 

IB4AP -» UDO L- 

UBMA 11- 
UBMA 10- 
UBHA 9- 
UBMA 8- 

UBMAP -» UDO L- 
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-UDO 7 
-UDO 6 
-ICO 5 
-UDO 4 



-UDO 3 
-UDO 2 
-UDO 1 
-UDO 



Ell 



ElO 



CBUS 



UNIBUSMAP 
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AI:CADR1;UBMAP 



-IH IS SUFCIFD- 
-IH UB MASIFB 



06 NEFO UB 
-m Un SfLICIEl 

-tlB UR MASUR ^ 




WG IH L ^3- C 




7ASM, 
FOB 



NPG IN 



BUS REQ 



{» BUS REQL 



,_ J 74LS74 f., 
LH BUS RFO L-^^ D ^ 1" UB GRANIED 



NPGZ IH- 

1>I RFSfT I- 

HI 1-K- 



ClKt 
-CIR 
-SET 



-IM UB GRANTED 



,,. 741574 K. 
IH UB GRANTED—^ D Q p IM UB SELECTED 



HPG2 IN TlOO— 1^ 
IM RESET L 
HI 1-14 



CLKt 
-CIR 
-SET 



-LM UB SELECTED 



HPGl 0U1 
IIPG? 



N— t-l^ 



coz 



C02 



100 NS OFUy 
DOl 



12£- 



WGZ IH TlOO 



NC- 



,~X ^ :TRV TO KFFP IWSTERSHIP 

SACK m ^^"\ 74S3? Xll;-" •*' **^ ^^^ ^""^^^ " 
-LOCAL EMABIE— ^^ M9^y^ | 



L_lfiir7~> 

74S0oVa, 



NfGZ IN TlOO 



IfMi GRANTED—^ 



-LM MEED UB- 



MEMRQ TRAILING EDGE 
C04 



LM UB SET MASTER L- 




74S74 
D 



aKt 

-CLR 
-SET 



-IN UB MASTER 



-IM UB MASTER 



D04 



(» BUS REQ L-2*<: 



NPG1 IM- 

DB RESET l- 

HI 1-14- 



74LS74 




-CIR 
-SET 



B03 
^ DB UB GRANTED 



-DB UB GRANTED 




r4S04 



NP6 OUT L 



OB UB GRANTED— 1^ 



NPGl IN TlOl 
DB RESET L— ^ 
HI J-14 



74LS74 
D Q 



CLKt 
-CLR 
-SET 



DB UB SEUCTED 
-DB UB SELECTED 



DO? 



DOZ 



NTG IN 
HPGl 



IN 1 

IH U 



M 



100 NS DELAY 
DOl 



Ifli- 



NPGl IN TlOO 



GNO 



-DB HEED UB-^ 



100 NS DELAY 
DOl 



_12i 



_IU 



NHGl IN 
NTOl IN TlOO— ^ 
-DBLB GRANTED — ^ 




74StO 
D06 



DEBUG RESET L—^ 
DB UR SET MASIER L- 



NPGl OUT I 



74S74 
Q 



-0 



CLKt 

-a.R 

-SET 



-DB UB MASTER 



-DB IB MASTER 




D04 



74SM?»*^-NPG1 OUT 
B03 



-NPG IN L - ^^-C f 

IH L Z^C 'tf "y^ f BUS READY 




D6 UB SELECTED 



LM UB MASTER L- 
-LMNEEOUB L- 



LM UB SET MASTER L 



DB UB SET MASIER L 



-LM RESET L 



OB UB MASTER L-12^-<51^iTOV>U=_ 
-DB NEED UB t-^^ ^ BI O^X^ 



LM UB SELECTED L- 
DB UB SELECTED L- 



LM UB MASTER L- 
DB UB MASTER I 



WITH 
WITH 



:x:IM npg:NPG7> 
cx:DB npg:NPGl> 




F07 



x.RQ: BUS REQ. NPR: 

npg. IN: set x .GRANTED: 

npg.IM+lOOns: [x. GRANTED: set x. SELECTED, else NPG OUT]: 

X. SELECTED v x. MASIER: -BUS REQ. -NPR; 

X. SELECTED: SACK OUT: 

assert SACK QUI: (DLY): -npg.lH 

-npg. IN A -SSYN IN a -BBUSY IN: BUS READY: 

BUS BEADY a x. SELECTED: set x. MASTER: 

X. MASTER: BBUSY OUT. x. RESET: 

X. RESET: clr x. GRANTED, clr x. SELECTED: 

-x.RQ: clr x. MASTER; 



NOTE: NPR is synchronized on UPRIOR and 
generates NPG IN if LOCAL ENABLE . 



CBUS 



UNIBUS MASTERSHIP 
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AI:CADR1;UBMAST 



7415244 
IS BUS Dve 



GNO- 

GHD- 

UB«W1- 

UBHWO- 

IIBADDR-»XBUS L- 

UBMAig- 
UBHAIB- 
IBHA17- 

(jomie- 

UBAODR-^XBUS L- 



741S?44 
rs BUS OVF 



-NC 
-«C 
-XA021 
-XAOZO 



UBMAIS- 
UBMA14- 
UBMA13- 
UBMAl?- 



-XA019 
-XA018 
-XA017 
-XA016 



UBHA11- 

UBMAIO- 

UBMfl9- 

UBMA8- 



-XA015 
-XA014 
-XAOU 



UBA9- 
UBA8- 
lffiA7- 
UEA6- 



-XflOll 
-XAOIO 
-XAOQ 
-XA08 



VBKS- 
UBA4- 
UBA3- 
UBA2- 



74LS244 
rs BUS 0V« 
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-XA07 

-XA05 
-SA04 



-X*03 
-XftM 
-XflOl 
-XAOO 



CBUS 



UNIBUS ADDRESS TO XBUS 
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AI:CADR1;UBXA 



NOTE: GRANT lERMINATtON TO 180 OHMS 
IS PROVIDED BY UNIBUS TERMINATOR 



BR4— lii^ 
BR5 
BR6 
BR 7 
NPR 
SACK IN 



CLK L- 
HI 1-14- 



NC- 
NC- 
NC- 
NC- 

HI 1-14 
HI 1-14 

HI 1-14 

-ANY GRANT I 

CIK L 



HEX FF 
74S174 



art 

-CI.R 



-OISAn,E INT GRANT — ^ 
-CLEAR GRANT 
^ — BRW LEVELl 

— BR50 UVEIO Ifi 

1"^^— BR60 BR4D 

— BB7D BR50 

^ «*W BR60 

— SACK0 BR7D 

HPRO 



4BIT CTR 
74LS163 



^ — GRANT TIMEOUT 



13 03 

I? 02 

II 01 

10 DO 



ENB 1 
EN8 P 



-PE 

-SYNC CLR 
CIKT 



MC 
\Zi — ik; 

lii-NC 
ll^MC 



COl 




Ifi BG7 IN 



UB NPG OUT 



BR4 

NPG IN L 
UNIBUS INir IN 
UNIBUS INIR IN 



F1481 



CBUS 



UNIBUS BUS GRANT 
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AI:CADR1;UPRIOR 



UDU5 
UDI14 

l»It3— ^ 
UDI12 



-UeP«3A— 
-UBPMZA— ^ 
-UBPNW— ^ 
-UBPMO*— ^ 



WUFWE L- 
GNO- 



29701 

IS HON IMV 

le X 4 RAM 



II 01 

13 02 

13 03 

14 04 



-MRlIf 
-Ct 



^ HRUF15 UDIll 

W11IF14 UDIIO 

HBUF13 UD£9— 1^ 

WBUF12 IBIS— ^ 



29701 

15 HON INV 

16 X 4 WW 



-CE 



01 
02 
03 
04 



— WBUFll 
— WBUFIO 
— «UF8 
^ — WKJF8 



UDI7 
U)I6 

{JB55 — '^ 
U)t4 



-UBPII3B — 
-UBPIBB— ^^ 
-IJBPmB— 
-4JBPIIQB— 111 



29701 

15 NON INV 

16 X 4 RAM 



II 01 

I? 02 

!3 03 

14 04 



-CE 



^ WIUJF7 

MttJF6 
UBUfS 
ieUF4 



IBia 
U)i2 
UDIi 
UDIO 



29701 

15 NON INV 

16 X 4 RAM 



-MtlTE 
-CE 



01 
02 
03 
04 



WBUF3 
U)UF2 
WBUFt 
NnjFO 



CZ7 



C26 



CBUS 



WRITE BUFFER 
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AI:CADR1;V/BUF 



GH) 
GMO 

XnjS EXTGRANI CUT— U^ 
GND 



Gin 



26S10 
OC BUS 
XCVR 




1 

3 

-BO 
,81 
-B2 



XRUS BUSY IN 
XBUS EXrRQ IN 
NC 

XBUS iNTR IN 
XBUS BUSY L 
XBUS EXTRQ L 
XBUS EXTGRANr OUT L 
^ — XBUS INTR L 



XBUS REQUEST 

Xtam PAR OUT- 

XA021 

XAOZO 



_Ul 



XADDRORIVE L 



26S10 
OC BUS 
XCVR 





1 

2 

3 

-BO 
-Bl 
-B2 
-B3 



NC 
NC 
NC 
NC 

-xajs RQ 

-XAOOR PAR 
-XA0DR21 
^ XWORZO 



XA019 
XA018 
XA017 
XA016— 1^ 



JL 



26S10 
OC BUS 
XCVR 



— NC 

— NC 

10: f^ 

Hi^-NC 

XA00R19 

XAD0R18 

XADDR17 

^ XADDR16 



XA015 
XA014 
XA013 
XA012— 13^ 



J2l 



26S10 
OC BUS 
XCVR 





1 

Z 

3 
-BO 
-Bl 
-B2 
-B3 



— NC 
Hfl^NC 
H^l^NC 



15; 



-XAD0R15 
-XADDR14 
-XADORIS 
XADCR12 



F22 





26510 
OC BUS 
XCVR 




RESET — *i 





^ NC 


CUO — Si 


1 


'^ NC 


GND -Hi 


2 


"li— XBUS ACK IN 


IM POWER RESET— ^ 


3 


l4i-NC 




-BO 


'■^ XBUS INIT L 




-Bl 


^ XBUS SYNC L 




-B2 


^ XBUS ACK L 




-B3 


ISi— XBIR POWER RESET L 


GND-^ 


-ENB 





XAOll 
XAOIO 

XA09 

XA08— 1^ 



XADOBDRIVE L-^ 



26S10 
OC BUS 
XCVR 



2 

3 

-BO 
-Bl 
-82 
-B3 



NC 

'^ NC 

NC 
NC 
XADDRll 
XAiXmiO 
XADDR9 
^ XWOftS 



XA07 
XA06 
XA05 
XA04 



J2: 



26S10 
OC BUS 
XCVR 



— NC 

i^ NC 

l2i-NC 
|l^^NC 

XADDR7 

XADDR6 

XADDR5 



XA03 
XA02 
XAOl 
XAOO 



15; 



XA0OR4 



26S10 
OC BUS 
XCVR 



-ENB 



-NC 



tfi^NC 
NC 

-XA0DR3 
XA0DR2 
XADDKl 

^ XADDRO 



F21 



F25 



LM POWER RESET L- 




74SM, 
B13 



IM POUER RESET 



CBUS 
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AI:CADR1;XA 



XAO 0- 
XAO 1- 
XflO ?- 
XAO 3- 
XAO ♦- 
XAO 5- 
XAO 6- 
XAO 7- 
XAO 8- 
XAO 9- 
XAO 10- 
XAO Il- 



ia IN 

■pARirv 

93S4a 



PE 10: 
PO 9: 



XAO 12- 
XAO 13- 
XAO 14- 
XAO 15- 
XAO 16- 
XAO 17- 
XAO 18- 
XAO 19- 
XAO 20- 
XAO 21- 
GNO- 



12 III 

PARITY 

93S48 



PE 10: 
PO 9: 



-XAO PAR EVEN 
-XAO PAR ODD 



XAO PAR EVEM :>Q XAO PAR COD L 

XAO PAR ODD X> XM PAR EVEM L 



XAO PAR EVEN- 



-XADOR PAR OUT 



CBUS 



XBUS ADDRESS PARITY 
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AI:CADR1:XAPAR 



X0I31- 
XOI30- 
XDI29- 
XDI78- 

XB-*US l- 

XDI27- 
30)126- 
XOtZS- 
XDIZ4- 

Xa^BUS l- 



741^244 
IS BUS DVR^ 



19 -BENB 



-BUS31 
-BUS30 
-B0SZ9 
-BUS28 



-BUS27 
-BUS26 
-BUS25 
-BU524 



7415244 
IS BUS DUF 



XDI23- 
XDI22- 
X0I21- 
X0I20- 



XDI19- 
XDil8- 
XM17- 
XDI16- 



-BUS23 
-mJS22 
-BUS21 
-BUS20 



X0II5- 
XDn4- 
X0I13- 
XDiiZ- 



-BUSJ9 
-BUS18 
-BUS17 
-BU516 



XDIll- 
XDIIO- 
XDI9- 
XDI8- 



74LS244 
iS BUS DVRl 



-BUS15 
-BUS14 
-BUS13 



-BUSH 
-BUSIO 
-BUS9 
-8US8 



74IS244 
IS BUS DVrt 



XDI7- 
XI)I6- 
X0I5- 
X0I4- 



X0I3- 
XDI2- 
XDIl- 
XDtO- 



-BUS7 
-BUS6 
-BUSS 
-BUS4 



-BUS3 
-BUS2 
-BUSl 
-BUSO 



029 



CBUS 



XBUSTOBUS 
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AI:CADR1;XBD 



NC 
GNO 
HI 15-30 
XBUS PAR OUI— 1^ 



l_12i 



Z6S10 
OC BUS 
XCVR 



-ENB 



-NC 



— XRUS IGNPAR IN 

^ — XBUS PAR III 

— NC 

—XBUS IGUPK L 

XRJS m 

^■^ XBUS PAR 



BUS31 
BUS30 
BUS29 
BUS28— 1^ 



JZi 



26S10 
OC BUS 
XCVR 





1 

? 

3 

-BO 
-Bl 
-BZ 
-83 



12^X 



X0I31 
XOI30 
XI)I29 
X0IZ8 
XBUS31 
XBUS30 
X6US29 
^ XBUS28 



BUSZ7 
BUS26 
«JS2& 
BUS24— 13i 



J^: 



26S10 
OC B(£ 
XCVB 



XDI27 
XDI26 
X0125 
X0IZ4 
-XBUS27 
-XBUS26 
-XBUS25 
^ XBUS24 



BUS23 
nUS22 
BUSZl 
BUS20 



JZi 



26S10 
OC BUS 
XCVR 



*: 



XDI23 
X0122 
XDIZl 
XDI20 
-XmJS23 
-XBUS2Z 
-XBUS21 
^ XBUS20 



BUS19 
BUS 18 
BUS17 
BUS16— 1^ 



26310 
OC BUS 
XCVR 





1 

2 

3 
-BO 
-B-1 
-BZ 
-B3 



X0I19 
X1)I18 
X0I17 

^ — XDI16 
-XBUS19 
-XBUS 18 
-XBUS 17 

^ XBUS16 



E30 




XDRIVE L 



CBUS 
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